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Stamler - Duke File No. 1954 
**C£NjUNCTlON WITH TNSUTR ATmg^rS 
Technical Field ■ ""^"T'Tr-r-r- 

an insufflating gas, typically carbon dioxide. ' ..Ji'S""' 

Background nf tin* hy^j^ 

la laparoscopic ^ or ^ gK ^ ^ . ^ ^ 

Howeve, flte carooo ^op^ .eceases Mood-flow to aodoodoa, otgaos md 

P^ao. fa* tap ^ of „ ^ ^ ^ ^ ^ 

Summ fl n,»f*W mrT m m| 

One coabodtacnthccin, denoted thefts, cobodta™, b ^ t0 a method fer 
negatiog „ rrednciog decease to M „ od .fl ow ^ 
wouid osh^ oave decked 0J!ygm deIivay ^ tf ^ ^ 
beca.se of ^ g . s being ^ fao ^ ^ ^ ^ ^ 

abdotnioal „ rga o ^ a Mood-flow ,„ abdMnjnal orgm ^ fc t 

^W^^P^.%c. Wd ^ aebteod . &wtoiM ^ 
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tbeblood-flowtoabdo^alo^ decreases ■ " * " 

" ^ PteVentmg * * therapeutically effective amount 
and an msufflatmg gas He blood-flow to abdomin,. « , 

' Wt0abdomnal o^ decrease preventing agent is 
preferably ethyl nitrite, Tne insufflating gas is a bl^fl , 
5 W*,. ^ ^ « a blood-flow decrease and hypoxemia causing 

^fiUtmggasandistypicalfycarbondioxide. Very nreferabh, * 

Mn . _ very preferably, the gas consisting essentialhy of 

blood.flowtoabdotnmalorgandecreasepreventh.agentandi,, « \ 

]0 ™ ^ ^ent and msufflatmg gas contains from 1 to 

l 3 000ppmem y lnitrite s e.g.,50to200pp me mylmtrite fl..- * 
. . PP metliyliutate ^ sm ^tionintothe P eritoneum 

atso unpan-s fetal bbod flow and etWi 

"owanoetnylnitnte or other vasodilating au am • , 

,, . """ogoustogmag, patient a drug to raise 

bloodpres^eifbloodpress^dtopsdmfag^^ n ■ 

" <™«s»rgery. Tie wenttas of tbe first embodiment 

Mi . congestion of laparoscopic surgery or djag.,^ 

humans. 6 

-Another embodiment herein a^t-A a 

herem, denoted the second embodiment, is directed to a gas 

conststmg essentially of -^tin g gas and a blood-flow to abdominal . , 
20 . ■ , ™w to abdominal organ decrease preventing 

20 agent n a therapeutically effective amount e g ethvl n** , ■ 

' e ' 8 -' ^^^sedm amount of 1 to 1,000 ppm, 

e g-, 50 to 200 ppm. 
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retroperitone^or a fetus or placenta 
Brief Descripri™ "fr heDraTvmg c 

ppm ethyl nitrite as determined in the experiment of Example I aid represents the invention 

^^^^^^^^^^ 

^^^^^^^..^^ 
ofEsamplel InFig. 3, C02 means CO, and E-NO means etitvlnhrite. 

Detailed Desgjgggj) 

fc ee,edtean B titod fer ne g atin g „ rreteigdeOTaMkblood . flow ^ or%reMAjtt 

^^^^^^^^^^ 
-o~. heing deWd into tite ahdomm. eav*v, oompriaing ^ ^ ^ 
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with a blood-flow to abdominal organ decrease orevent™ . 

6 oecrease preventing agent m a therapeutically effective 

amount. 

Tkc method ia directed .„ use of. „ ^ fc ^ _ ^ > 

laparoscopic diagnostic procedure, u , fl,^ ^ , geM 

Laparoscopic surgery aJlows surgery with minimal tissue injury aid relies on a miniature 

-^^^-n^eot,,^^^^^^^ 

enable better visualization and greater workspace. He pressure resulting from the gas delivery 
.onnaUyahou.d.orexoeed.SmmHg. Ibs^^^^ 

drorude. ^^ente^^isobtame^afrocari.inaer.edmroughmeunrbMcu, IMa 
is used for access to maen the miniature video earner, and surgica! ma^cu. *. ^ 
^^^-ohn^v^^^^^^^^^ 
instruments to cany out surgery effectively. 

Diaguosdc l^aroscopy cor^ouds to laparoscopic OTgay so far as initial cu, and 

surgery is not carried out. 

Some.extaavaiablefromAma.on.comin June,2001 endoscopy include the 
Mowing, Banana, G. K, AUas of Laparoscopic Surges; Eubanhs, , (e d X « a,., Mastery of 
Endoscopic and Laparoscopic Surgery; Pappas, T . N ., ^ of ^ 
Beahoff, T., « Arias of Laparoscopic Retroperitoue* Surgery; Madntyre, I. M. C, 
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^^sco^ery^^s^onsm^ T^ole of each of these is 
incorporated herein by reference. 

over, or on opening of me peritoneum „ ^ ^ ^ ^ ^ 

5 When the abdominal organs to are me ^ of fc ^ ^ 

tireperitoneum, e.g., fiver, men organs w^m epedoilenmwould ^^^^ 

"■^--.•-M,--*.*^** . ^^^^^^^ 
A. subject of me proceduK „ ^ ^ retroperitoMai Mgms 

would other™ we debased blood-flow and sen™ creatine increases assorted witn hrduey 
dysfunction Mid are beneficially aided by the Mention herein. 

The application ofmefirs. embodiment of tire instan, invention, ol^sroscopic surgery 
ca.be described asfofiows: k tw&oi ^^^^^^^ 

delivered into tire abdominal cavity to enable bene, visudzation and greater wo* space, tire step 
is carried on. of conUcting tire abdominal organs con.ao.ed wkh tire insufflating gas, win a 
blood-flowto abdominal organ decree* preventing agent fa an effective amount 

The application of tire firs, embodiment of tire fasun, invention «o a Uparoscopic 
diagnostic procedure can be described as follows: fir a metirod for laparoKopic diagnosis wherein 
an msufflatfag gas is deliver into tire abdominal cavfiy «o annMe be«er visual-^ the step is 
canied on. of conUcting tire abdomfaai organs contacted with me insufflating gas, v*h a blood- 
flow to abdominal organ decrease preventing agent in en effective amount. 
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The blood-flow to abdominal organ decrease preventing agents include agents that cause 
blood vessel dilation or that increase blood-flow by decreasing platelets or by decreasing 
neutrophil or red blood plugging of vessels or by decreasing blood viscosity. 

We turn now to the case of the first embodiment where the blood-decrease preventing 
5 agent is caused to contact abdominal organs by delivering the blood-flow to abdominal organ 
decrease preventing agent into the abdominal cavity as part of a gas consisting essentially of the 
blood-flow to abdominal organ decrease preventing agent in effective amount and an insufflating 
gas. 

We turn now to use of the gas. As in the case of conventional laparoscope the pressure 
resulting, from gas delivery should normally not exceed 15 mm Hg. Within this framework, the 
amount of gas should be sufficient to allow sufficient visualization and work space for 
laparoscope 

The gas can be delivered using a C0 2 insufflator equipped with a pressure regulator. 
As indicated above, the gas consists essentially of a blood-flow to abdominal organ 
decrease preventing agent in effective amount and the insufflating gas. 

Wetumnowtotheblood-flowtoab^^ The decrease in 

blood-flow referred to as being prevented is that which would, except for the invention here, be 
caused by the msufilating gas. 

When the blood-flow to abdominal organ decrease preventing agent is administered as 
part of a gas, it must normally be a gas under the conditions of administration or must be 
converted to a gas for adnnnistration. The agents should not have a boiling point such that the 
temperature required to maintain them as gases in diluted form, i.e. ( in combination with 
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insufflating gas, would harm an abdominal organ and orefcr^k, „i, u 

*«iuai organ and preferably should not condense in the 

abdominal cavity. 

1*. blood-flow «o abdooina. otgm itaaa sgeMs ^ m js 

front the group consisting of iron, copper, ruthenium and cobalt atoms or an alkyl or alkeuyl or 
*mo or ajkenyltbio group c^rinhtg ftoa , t0 7 , , g ._ , ^ ^ ^ ^ . ^ 

c i , ato orbra I1 c i ed,o r CF ! .orCF lS , mdyislor2 , Specific treating 

.^oMoRX^oUsa^^^^^^.^^^^ 

flow.o abdominal organ decease preventing agentforuseinthe embodiments herein andisused 
»*^).m«%lmtrne,,er^ 

(CF.NO), CF )S NO, C^SNO, C M NO. CH^SNO, OKSC^-CH^SNO artd 
CH.Crl^SNO. Allcyj^ea cat be prcpaied M descriled „ ^ 
No. 5,412,147. E%l«W.i S «vdhbleco Ime r^,,.g., d ^ h ^ ol CFjNQisa 
commercidproduc, or can be made by treatment of CF S I with NO" as described in J. Phy, Chem. 

» afcyl or afiteny! or hydrogen moiety, canbeprepared by^aunen, of the corresponding thiol 
with , source of NO* inolnding, bo, no, Med to, one or ntore of the Mowing: rert-butyl 
nitrite, ethylnitrite, ntaosoniumtetiafluoborate (NOBF.), ntosoniumperchlorate (NOCIO,), 

Mrogensmfite^O^ 
acidified solutions of sodium nitrite. 
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Other blood-flow to abdonrinal organ decrease preventing agents for use in the 
embodiments herein, which are normally gases or which can be converted into a gas for 
admhustration, include NOQ or QNO where Q is halogen, e.g., CI, Br or F, or hydrogen or NOQ 
or QNO generating agents, alkyl nirrososulfinates (RS0 2 NO) where the alkyl group contains from 
1 to 10 carbon atoms, tnionhrosochloronitrite (SOCIONO), tMonyldinitrite (SO(ONO) 2 ) and alkyl 
(kchdmgsr^pep ^ 

carbon atoms or is small peptide, and nitrosourea. 

Other blood-flow to abdominal organ decrease preventing agents for use in the 
embodiments herein, which are normally gases, are nitric oxide (NO), N0 2 and N 2 0,. 

S^otherWood-flowtoabdomin^ 
embodiments herein, which is normally a gas, is carbon monoxide 

We turn now to cases of the first embodiment where the blood-flow to abdominal organ 
decrease preventing agent is not administered as pan of a gas. 

He blood-flow to abdominal organ decrease preventing agents can be administered as a 
dry powder or as a solution which is applied topically or nebulized onto an abdominal organ, 
such as a solution of an NO donor (an NO donor donates nitric oxide or a related species and 
more generally provides nitric oxide bioactivhy, that is activity which is identified with nitric 
oxide, e.g„ vasolidation) such as a nitrosothiol or nitroglycerin or a calcium channel blocker- such 
as verapamil. Suitable NO donors are described in 'Methods in Nitric Oxide Research," edited by 
Feefisch, M., and Stamler, J. S., John Wiley & Sons, New York, 1996, at pages 7M15 and in 
Zapol U.S. Patent No. 5,823,180 and in WO 01/17596 published March 15, 2001. Other blood- 
flow to abdominal organ decrease providing agents which can be adrmnistered in solutions include 
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prostaglandins E t and I. Other blood-flow to abdomi™. « , 

to abdommai organ decrease preventing agents which 

^^^^^^^^^^^^^^ 

typically carbon dioxide, as measured by Doppler or tissue oxygenation 

^eeutbud^^e^^.^^^^^^^^ 

4e ««sconsistmgessentialfyofiasuflaatm«fias tvnir-ik,. u r 

umaung gas, typacally carbon dioxide, and blood-flow to 

abdominal organ decrease preventing agent. 

H. blood-now to abdominal organ decrease preventing agent can be adnnxed with 

1 5 gas blending methods. 

Wbere the blood-flow to abdomina. organ deere.se prevenmtg , gaa „ ^ , 

^powder or aaa^uo^,,^^.^^^^^^ 

measured by Doppler or tissue oxygenation. 

We mm now to the second embodiment iereiu, ie, * gas effiealMy rf 

SM ' - ■ Nominal organ decrease 

ageu, in a tnerapeuticauy eflective amotmt n. blooMow „ 
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^^^^^^^^^ 

^^^^^^^ 

ExaTTipU T 

^^^^^^^ ^ 

standard operatkgpressure(of 15 mmHg) and the 

™n ng, and the msufflatmg gas was maintained in the 

^^^^^^^ 

flow method (a standard method where eft™™;, 

6 waves « Projected at flowing blood and 

bouncebac^wherebyblood-flowisdeteninnedstartmgattime^- ♦ » 

™ s at ^ 5 namtes after time zero in the 

case of group A, and starting at about time 20 minutes after time * • . 

mmutes after time zero m the case of group B and 
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kv*)ibr group A (wta dioxide ^ nQ , ^ ^ ^ 

"<-**i-N» ltatwl , -W|i)lrwi . 

(carbon dioxide together with 100 ppm ethyl nitric pr r , B . ' , 

P P m einyi nitnte). FIG. 2 shows that ethyl nitrite protects 

against carbon dioxide induced decline in liver perfusion Fir * l 

m liver perfusion FIG. 3 shows average values of blood- 

**. case 2 W post-in^ ne sme ^ ^ ^ ^ ^ 

dysfunction is predicted where the peritoneum is opened 

Example fr 

A 23-^-old blsck female. 32 week, p w mdtrgocs Jep^copic e^uat™ for 

Plaeedon te ne,d.i s7nm%100ppme ^^ e . a ^ to4ec ^ & ^ in ^ 
gas, and the fetal P0 2 increases to 25 mm Hg. 

Example TTT 

A 70-year-oid tnale endues bpatoacopie ckolecyssectonr,. One hour into rite 
^^^•es.s^toriae^thep^^^^^^ 
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of intestinal ischemia. Ethyl nitrite 100 p pm is added to the fanflhrin. «. L - 

vym ia anaea to tte insufflating gas with resohition of 



Examp le ft/ 

of. ra ,^ Because of cooc™ « garding decr^od reaaip^ 

100 ppm ethyl nitrite is added to insufflating eas and nrnt^tc * • j 

"tuning gas and protects against decrease in blood-flow. 

Example V 

A sixty-year-old white female undergoes laparoscopic appendectomy. Because of 
concerns of impaired renal function pulmonary function and hypertension, nitroglycerin (3 cc of 
100 micromolar) is nebulized into the abdominal ^. Blood pressure mcreases are prevented 
and pulmonary and renal functions are stTble. ^/o| 

Variations 

V^of4.aoovo« i Ilboobvio nS «ofto 5 . sfcilWilllJleat Tous, ,ho S cope of tte 
invention is defined by the claims. 
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